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(54) Rolling guide apparatus 

(57) At least a ball escape hole (10) of a ball circu- 
lation passage (7) is formed of a molded body (12) and 
the molded body (12) is formed integrally with a block 
body (13) having high rigidity through an insert molding 
process, thereby eliminating a drilling working, possibly 
reducing assembling processes and reducing genera- 
tion of noise. 

It is preferred that the molded body (1 2) is provided 
with an inner peripheral portion of a direction changing 
passage (11) integrally connected with the ball escape 
hole (10) and joined with both end surfaces of the block 
body (13). 

Furthermore, it is preferred that the molded body 
(12) is provided with a retainer (17) extending along a 
loaded ball passage (8) and integrally connected, at its 
both ends, with the inner peripheral portion of the direc- 
tion changing passage (11), thereby providing a closed 
sectional shape surrounded by the ball escape hole por- 
tion (10), the direction changing portion (11) and the re- 
tainer portion (17). 
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Description 

Technical Field 

[0001] The present invention relates to a rolling guide 
apparatus of contact-type for guiding a rolling member 
along a linear passage or the like, more particularly, to 
a structure of a rolling member circulation passage and 
also relates to a method of manufacturing a movable 
block of the rolling guide apparatus. 

Background Art 

[0002] A conventional rolling guide apparatus of this 
type generally has a structure in which a movable block 
is supported to be movable along a guide rail through a 
number of rolling members, the movable block is pro- 
vided with a circulation passage through which the roll- 
ing members are guided and circulated. The rolling 
member circulation passage is formed with a loaded roll- 
ing member rolling passage composed of loaded rolling 
member rolling grooves formed to opposing surfaces of 
the movable block and the guide rail, respectively, and 
is formed with a return passage formed to a non-loaded 
area and connected at their both end portions with the 
loaded rolling member rolling passage so that the rolling 
member circulates the loaded rolling member rolling 
passage and the return passage. The return passage is 
composed of a rolling member escape hole extending 
in parallel to the loaded rolling member rolling passage 
and a direction changing passage connecting both end 
portions of the rolling member escape hole to both ends 
of the loaded rolling member rolling passage to change 
the rolling direction of the rolling member. 
[0003] Inthe conventional structure, however, the roll- 
ing member escape hole is formed through a drilling 
working to a block body so as to penetrate it vertically, 
which requires a troublesome working and involves a 
factor of cost increasing. 

[0004] In order to obviate this defect, a conventional 
technology has provided a structure in which a rolling 
member escape hole in a non^loaded area is formed by 
cutting away a side surface of the block body and the 
cut-out portion is covered by a cover member formed of 
a resin material, for example. However, according to this 
conventional structure, it is difficult to assemble the roll- 
ing member circulation passage, and noise is generated 
due to an assembling error, thus providing a problem. 
[0005] Furthermore, in the conventional rolling guide 
apparatus, it is attempted to construct the block body to 
have a sufficient rigidity so as not to be deformed even 
if a heavy load is applied to the guide apparatus. On the 
contrary, in a case where there causes a large misalign- 
ment between the guide rail and the movable block (for 
example, an error in degree of parallelism between a 
fixing surface of the guide rail and a fixing surface of a 
conveyer table fixed to the movable block), an unnatural 
force is applied to a contact surface between the rolling 



member and the rolling member rolling groove. This un- 
natural force obstructs smooth roiling of the rolling mem- 
ber and, hence, the rolling member and the rolling mem- 
ber rolling groove are easily worn, providing a problem. 

5 [0006] In view of this point, in the case of the structure 
in which the rolling member escape hole is formed by 
cutting away the outside surface of the block body, the 
block body has a reduced thickness portion correspond- 
ing to the cut-away portion and hence the rigidity thereof 

10 is lowered correspondingly. However, in the type of this 
structure, the rolling member contacts thecutout portion 
of the block body and then is covered by the cover mem- 
ber. Therefore, the thickness of the block body is not 
reduced to a thickness more than that corresponding to 

15 a gap between the rolling member escape hole and the 
loaded rolling member rolling groove and the rigidity is 
also not reduced correspondingly. However, the gap be- 
tween the rolling member escape hole and the rolling 
member rolling groove is not so much reduced because 

20 of the smooth rolling direction changing of the rolling 
member. Thus, there is a limit to reduce the thickness 
of the block body. 

[0007] The rolling member circulates the circulation 
passage formed in the loaded and non-loaded areas, 

25 and as far as the positional relationship of the rolling 
member escape hole with respect to the loaded rolling 
member rolling groove is not accurately decided, the di- 
rection changing passage between the loaded rolling 
member passage and the rolling member escape hole 

30 is not also accurately positioned. Further, in a case 
where the loaded rolling member roiling passage is not 
smoothly and continuously connected with the direction 
changing passage, the rolling member is not smoothly 
rolled and circulated therein. 

35 [0008] Furthermore, a retainer Ss also disposed to 
both sides of the loaded rolling member rolling passage 
for preventing the rolling member from falling off at a 
time when the movable block is disassembled from the 
guide rail. It is necessary to form a gap between the re- 

40 tainer and the rolling member rolling passage so that the 
rolling member does not interfere with the retainer at a 
time when the rolling member rolls in and along the roll- 
ing member rolling passage, and because of this rea- 
son, it is necessary to accurately position the retainer 

45 with respect to the loaded rolling member rolling pas- 
sage and it is also required for the passage to have an 
accurate lineal ity. 

[0009] Still furthermore, in the conventional structure, 
respective members or elements assembled with the 

50 movable block body made of steel are often fastened by 
.insufficient fastening force, and because of this reason, 
these members or elements resonate and generate 
noises, thus also providing a problem at a time of the 
rolling circulation of the rolling member particularly in the 

55 non-loaded area at which the rolling member is rolled 
with no load. 

[0010] The present invention was conceived to solve 
the above problems and aims to provide a rolling guide 
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apparatus which does not require a drilling working for 
a rolling member escape hole by integrally molding a 
block body and at least the rolling member escape hole 
through a molding process, assembling process can be 
possibly reduced and generation of noise during the roll- 5 
ing of the rolling member is effectively reduced, and also 
provide a method of manufacturing the movable block. 
[0011] In addition to the above object, it is aimed to 
change the rigidity of the block body without changing 
a gap between the rolling member escape hole and the 10 
loaded rolling member rolling groove. 
[0012] Furthermore, in addition to the above objects, 
it is aimed to ensure smooth circulation of the rolling 
member by accurately positioning the rolling member 
circulation passage with respect to the rolling member *s 
rolling groove. 

Disclosure of Invention 

[001 3] The present invention relates to a rolling guide 20 
apparatus in which a movable block is supported to be 
movable along a guide rail through a number of rolling 
members, a circulation passage for guiding circulation 
of the rolling members is formed to the movable block, 
the rolling member circulation passage being composed 25 
of a loaded rolling member rolling passage in a loaded 
area between loaded rolling member rolling grooves 
formed to opposing surfaces of the movable block and 
the guide rail and a non-loaded return passage for re- 
turning the rolling members in the loaded area from one 30 
end of the loaded rolling member rolling passage to an- 
other one end thereof, the return passage being com- 
posed of a rolling member escape hole extending in par- 
allel to the loaded rolling member rolling passage and a 
direction changing passage having inner and outer pe- 35 
ripheral portions connecting both ends of the rolling 
member escape hole to both ends of the loaded rolling 
member rolling passage, and the rolling guide appara- 
tus being characterized in that at least one of the rolling 
member escape hole, the inner peripheral portion of the 40 
direction changing passage and a retainer extending 
along the loaded rolling member rolling passage is 
formed of a molded body and the molded body is inte- 
grally formed with a block body having high rigidity. 
[0014] The molded body may be composed of only 45 
the rolling member escape hole, only the inner periph- 
eral portion of the direction changing passage or only 
the retainer, or composed of integral combination there- 
of. 

[001 5] That is, the molded body may be provided with 50 
the rolling member escape hole and the inner peripheral 
portion of the direction changing passage integrally con- 
nected to the rolling member escape hole and joined 
with both end surfaces of the block body. 
[0016] The molded body may be provided with the 55 
rolling member escape hole and the retainer extending 
along the loaded rolling member rolling passage. 
[0017] The molded body may be provided with the in- 



ner peripheral portion of the direction changing passage 
joined with both end surfaces of the block body and the 
retainer extending along the loaded rolling member roll- 
ing passage and integrally connected at its both ends 
with the inner peripheral portion of the direction chang- 
ing passage. 

[0018] The molded body may be provided with the 
rolling member escape hole, the inner peripheral portion 
of the direction changing passage integrally connected 
to the rolling member escape hole and joined with both 
end surfaces of the block body and the retainer extend- 
ing along the loaded rolling member rolling passage and 
integrally connected at its both ends with the inner pe- 
ripheral portion of the direction changing passage, the 
molded body having a closed sectional shape surround- 
ed by the rolling member escape hole, the direction 
changing passage and the retainer. 
[0019] Furthermore, a recess-protrusion engaging 
portion is formed to joining surfaces of the molded body 
and the block body. 

[0020] The molded body is formed of a resin material, 
and a portion between the loaded rolling member rolling 
groove and the rolling member escape hole of the mov- 
able block is formed as one portion of the resin molded 
body so as to make reduce a thickness of the block body 
having high rigidity to provide an elastic property. 
[0021] It is effective that the rolling members rolling in 
the loaded rolling member rolling passage are scooped 
by a guide, each in two point contact state, extending in 
the loaded area of the direction changing passage from 
the loaded rolling member rolling groove to the direction 
changing passage in a manner of being separated grad- 
ually from each other. 

[0022] It is further characterized that the movable 
block is provided with a pair of leg portions between 
which the guide rail is interposed and a connection por- 
tion connecting the leg portions, and the rolling member 
circulation passages are formed to the leg portions. 
[0023] It is characterized that a covering portion is 
provided for covering at least one of upper and lower 
surfaces of the connection portion of the movable block 
and the covering portion is integrally formed with the in- 
ner peripheral portion of the direction changing passage 
joined with both the end surfaces of the block body. 
[0024] The rolling member escape hole has a section- 
al shape having a rolling member passing section 
through which the rolling member passes and a lubrica- 
tion agent storing section capable of storing a lubrication 
agent bled outward from the rolling member passing 
section. 

[0025] In another aspect, the present invention re- 
lates to a method of manufacturing a movable block, 
which is supportedto be movable With respect to a guide 
rail through a number of rolling members, of a rolling 
guide apparatus provided with loaded rolling member 
rolling grooves formed to opposing surfaces of the mov- 
able block and the guide rail, a rolling member escape 
hole extending in parallel to the loaded rolling member 
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rolling grooves, and a direction changing passage hav- 
ing inner and outer peripheral portions connecting both 
ends of the roiling member escape hole with both ends 
of the loaded roiling member rolling passage, the man- 
ufacturing method being characterized in that the block 5 
body is placed in a mold, and at least one of the roiling 
member escape hole, the inner peripheral portion of the 
direction changing passage and a retainer extending 
along the loaded rolling member rolling passage is 
formed integrally with the block body through an inser- 10 
tion molding process. 

[0026] The rolling member escape hole and the inner 
peripheral portion of the direction changing passage 
may be integrally formed together through the insertion 
molding process. *5 
[0027] The the rolling member escape hole and the 
retainer extending along the loaded rolling member roll- 
ing passage may be integrally formed together through 
the insertion molding process. 

[0028] The inner peripheral portion of the direction 20 
changing passage and the retainer extending along the 
loaded rolling member rolling passage may be integrally 
formed together through the insertion molding process. 
[0029] The the rolling member escape hole, the inner 
peripheral portion of the direction changing passage, 25 
and the retainer extending along the loaded rolling 
member rolling passage may be integrally formed to- 
gether through the insertion molding process. 
[0030] The block body is positioned in the mold with 
reference to the rolling member rolling groove formed to 30 
the movable block. 

[0031] According to the present invention, since the 
rolling member escape hole is integrally formed with the 
block body through the molding process, the drilling 
working can be eliminated to thereby easily form the 35 
structure. 

[0032] Particularly, since the rolling member escape 
hole forming portion is integrally formed in the non-load- 
ed area with the molded body, noise which will be 
caused by an in sufficient fastening force can be prevent- 40 
ed from generating. 

[0033] The degree of integral formation can be in- 
creased by integrally forming the inner peripheral por- 
tion of the direction changing passage with the rolling 
member escape hole, making easy the assembling 45 
process. 

[0034] Furthermore, by integrally forming the rolling 
member escape hole, the inner peripheral portion of the 
direction changing passage and the retainer, the tensile 
stress is applied, by the shrinkage of the molded por- so 
tions. to the rolling member escape hole, so that the fas- 
tening force can be increased by the remaining tensile 
stress, thus remarkably reducing the generation of the 
noise. 

[0035] Particularly, with respect to the retainer, the de- 55 
gree of straightness can be made high by the function 
of the remaining tensile stress, so that the retainer is 
made parallel and straight with respect to the loaded roll- 
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ing member rolling passage, and as a result, when the 
loaded rolling member is rolled and moved, the retainer 
does not contact and interfere with the roiling member 
and the rolling member is hence rolled smoothly and the 
movable block is also smoothly moved along the guide 
rail. 

[0036] Furthermore, since the retainer is firmly se- 
cured to the block body through the tensile stress, no 
resonance is caused by the rolling vibration of the rolling 
member, thus remarkably reducing the noise. 
[0037] Further, the thickness of the block constituting 
material such as metal constituting the block body at its 
portion between the loaded rolling member rolling 
groove to the rolling member escape hole which affects 
on rigidity thereof can be made thin so as to provide an 
elastic property without changing the dimension be- 
tween the rolling member rolling groove and the rolling 
member escape hole, in other wards, with the dimension 
suitable for the smooth direction changing operation be- 
ing maintained, by forming the rolling member escape 
hole by the molded resin body. 

[0038] Accordingly, if an assembling error between 
the guide rail and the movable block (for example, mis- 
alignment such as assembling error due to an error in 
parallelism between the fixing surface of the guide rail 
and the fixing surface of a conveyer table to be fixed to 
the movable block) be caused, such error can be ab- 
sorbed through the flexibility of the thin portions of the 
block body and the contact portion between the rolling 
member and the rolling member rolling groove is pre- 
vented from being applied with an excessive force. 
[0039] The rolling member escape hole is formed so 
as to provide a sectional shape having a rolling member 
passing section along which the rolling members roll 
and a lubrication agent storing section capable of storing 
lubrication agent bled outward from the rolling member 
passing section, and according to such structure of the 
rolling member escape hole, since the lubrication agent 
can be retained without obstructing the circulating mo- 
tion of the rolling member, the smooth circulating motion 
thereof can be surely maintained for the long time oper- 
ation with no substantial maintenance. Furthermore, the 
escape hole having such complicated sectional shape 
can be easily formed through the molding process. 
[0040] The positioning of the block body inserted into 
the mold is performed with reference to the rolling mem- 
ber rolling groove through the insertion molding proc- 
ess, and accordingly, since the position of the rolling 
member escape hole and the position of the retainer can 
be determined with reference to the rolling member roll- 
ing groove, the relative positional relationship among 
the loaded rolling member rolling passage, the direction 
changing passage and the escape hole constituting the 
rolling member circulation passage can be exactly de- 
termined. Accordingly, no staged portion is formed to the 
connection portion between the loaded rolling member 
rolling passage, the inner peripheral portion of the direc- 
tion changing passage and the rolling member escape 
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hole, thus smoothly circulating the rolling members. 
[0041] Furthermore, when the position of the block 
body in the mold is determined, the contacting portion 
of the mold with the block body is minimally -limited to 
the roiling member rolling groove by positioning it with 
reference to the rolling member rolling groove, and the 
other portions of the mold can be maintained with non- 
contact state, which requires no precise working, thus 
easily performing manufacturing process. 

Brief Description of Drawings 

[0042] 

Figs. 1 through 5 shows a rolling guide apparatus 
according to one embodiment of the present inven- 
tion, in which: Fig. 1(a) is a vertical sectional view 
and Figs. 1 (b) to 1 (d) show structures of a ball cir- 
culation passage; 

Fig. 2(a) is a perspective view of an outer appear- 
ance of the rolling guide apparatus of Fig. 1 and Fig. 
2(b) is a disassembled perspective view of a mov- 
able block; 

Fig. 3 shows a disassembled perspective view of 
the block body and a molded body of the movable, 
block of the rolling guide apparatus of Fig. 1 ; 
Fig. 4 shows the movable block body of the rolling 
guide apparatus of Fig. 1 , in which Fig, 4(a) is a front 
view, Fig. 4(b) is a side view, Fig. 4(c) is a sectional 
view taken along the line G-C of Fig. 4(a) and Fig. 
4(d) is a sectional view taken along the line D-D of 
Fig. 4(b); and 

Fig. 5 shows a side cover of the rolling guide appa- 
ratus of Fig. 1 , in which Fig. 5(a) is a front view, Fig. 
5(b) is a sectional view taken along the line B-B of 
Fig. 5(a), Fig. 5(c) is backside view, Fig. 5(d) is a 
sectional view taken along the line D-D of Fig. 5(c), 
Fig. 5(d) is a sectional view taken along the line E-E 
of Fig. 5(c) and Fig. 5(f) is a end view along the line 
F-F of Fig. 5(b). 

Fig. 6 is a view showing a manufacturing process 
of the movable block of the rolling guide apparatus 
of the present invention. 

Fig. 7 shows a rolling guide apparatus according to 
another embodiment of the present invention, in 
which Fig. 7(a) is a vertical sectional view, Fig. 7(b) 
is a view showing an endless type retainer and Fig. 
7(c) is a. plan view partially broken away. 
Fig. 8 shows a structure of a further rolling guide 
apparatus utilizing the endless type retainer of Fig. 
7, in which Fig. 8(a) is a vertical sectional view, Fig. 
8(b) is a plan view and Fig. 8(c) is a view showing 
the retainer. 

Figs. 9(a) to (g) represent structures of various 
types of the rolling guide apparatus of the present 
invention. 



Best Mode For Embodying Invention 

[0043] The present invention will be described here- 
under by way of the embodiments shown in the accom- 
5 panying drawings. 

[0044] Figs, 1 and 2 represent a rolling guide appara- . 
tus of one embodiment according to the present inven- 
tion. 

[0045] The rolling guide apparatus 1 has a structure 
10 in which a movable block 2 is supported, through a plu- 
rality of balls as rolling members, by a guide rail 4 to be 
movable therealong. 

[0046] The movable block2 has a 3 -shape in section 
and is provided with a pair of leg portions 5, 5 between 

is which the guide rail 4 is interposed and a horizontal por- 
tion 6 to which the leg portions 5, 5 are rigidly connected. 
[0047] Four ball circulation passages 7 for guiding a 
number of balls 3 are formed to the movable block 2. In 
the illustrated example, two pairs of upper and lower cir- 

20 culation passages 7 are formed to the bilateral leg por- 
tions 5, 5, respectively. 

[0048] Each of the respective ball circulation passag- 
es 7 is composed of a loaded ball rolling passage 8 de- 
fined by loaded ball rolling grooves 8a, 8b respectively 
25 formed to the opposing surfaces of the movable block 
2 and the guide rail 4 and a return passage 9, formed in 
a non-loaded area, for returning the balls 3 from one end 
of the loaded ball rolling passage 8 to the other one end 
thereof. 

30 [0049] Contact lines showing directions of contact an- 
gles of the four rows of the loaded balls incline in direc- 
tions to be closed with respect to horizontal line towards 
the center of the guide rail 4. In such structure, the con- 
tact line means a line connecting contact portions of the 

35 balls contacting to the ball rolling grooves of the movable 
block and the guide rail, and the term "contact line" used 
hereinafter means the same content. 
[0050] The return passage 9 formed to the non-load- 
ed area is composed of a ball escape hole 1 0 extending 

40 in parallel to the loaded ball rolling passage 8 and a ball 
rolling direction changing passage 11 connecting both 
ends of the ball escape hole 1 0 to both the ends of the 
loaded ball rolling passage 8. The direction changing 
passage 11 is composed of an end surface cover portion 

45 16 integrally joined with the end surface of a high rigid 
movable block body 13, to which the loaded ball rolling . 
passage is formed, and a side cover 14 as an outer pe- 
riphery constituting member. 

[0051] In the illustrated embodiment, an escape hole 
50 forming portion 15 to which the ball escape hole 10 of 
the ball circulation passage, the end surface cover por- 
tion 1 6 and a retainer 1 7 extending along the loaded ball 
rolling passage are formed with a resin molded body 12 
integrally with the high rigid block body 13. 
55 [0052] The escape hole forming portions 15 are joined 
integrally with cutouts 18, substantially rectangular in 
section, formed to the bilateral side surfaces of the me- 
tallic block body 13, and the two rows of the upper and 
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lower ball escape holes 10 are independently formed 
with space. Each of the ball escape holes 10 is entirely 
peripherally surrounded by the escape hole forming por- 
tion 15. In the illustrated embodiment, an inside portion 
1 0a of the ball escape hole 1 0 is formed in arc shape, 
and this inside portion 10a is integrally connected with 
the end surface cover portion 1 6 integrally joined to the 
end surface of the block body 1 3. 
[0053] The most simple structure of the end surface 
cover portion 1 6 is shown in Fig. 1 (c) and comprises only 
an inner peripheral portion 1 9 of each of the direction 
changing passages which is connected with the inside 
portion 1 0a of the ball escape hole 1 0, but in the present 
embodiment, a staged protruded portion 20 fitted to the 
side cover 14 is formed, and an inner periphery guide 
surface 11a of the direction changing passage is formed 
in shape of recess to the staged protruded portion 20. 
Further, a central staged protruded portion 21 is formed 
to the end surface of the horizontal portion 6 of the block 
body 13 so as to connect the bilateral staged protruded 
portions 20, 20. 

[0054] Recess-protrusion engaging portions 23 are 
formed to surfaces to be joined of the bilateral staged 
protruded portions 20 and the end surface of the block 
body 1 3 for preventing the mold forming member and 
the block body from positionally shifting from each other 
through their recess -protrusion engagement. Each of 
these recess-protrusion engaging portions 23 is com- 
posed of a recess 23a formed to the end surface of the 
block body 13 and a protrusion 23b fitted to the recess 
23a. 

[0055] Screw tap holes 20a are formed to the end sur- 
faces of the bilateral staged protruded portions 20 for 
fastening the side covers 1 4. These screw tap holes 20a 
are formed to the end surfaces of the molded body 12, 
and on the other hand, tap prepared holes each having 
a diameter smaller than that of the tap hole 20a are 
formed, through resin formation, to the end surfaces of 
the block body 13 to positions corresponding to the 
screw tap holes 20a, respectively, and screw tap holes 
20a are also formed to these prepared holes. The side 
covers 14 are formed with bolt insertion holes 22a 
through which bolts 22 are inserted and screw engaged 
with the screw tap holes 20a, thereby fastening the side 
covers 14. 

[0056] The staged protruded portions 20 and the cen- 
tral protruded portion 21 are both formed with position- 
ing holes 25 at their end faces at portions near the ball 
rolling direction changing portions 11 , and the side cov- 
ers 1 4 are formed with positioning projections 24, at their 
end surfaces, at portions near the ball rolling direction 
changing portions 11 corresponding to the positioning 
holes 25. These positioning projections 24 and holes 25 
are engaged with each other when these members are 
joined together, whereby the outer peripheral side of the 
ball rolling direction changing portion 1 1 on the side cov- 
er side and the inner peripheral side of the ball rolling 
direction changing portion 11 on the mold forming mem- 



ber side of the block body 13 can be surely positioned. 
[0057] The inner periphery of the ball escape hole 1 0 
may have a simple circular section having a diameter 
slightly larger than that of the rolling ball, but a guide 

5 projection 1 0b as shown in Fig. 3(b) will be provided for 
constituting three-point contact structure, or a spline 
shape guide projection 10c as shown in Fig. 3(c) may 
be provided. Since the position of the ball is determined 
by three point support structure, it is desired to provide 

10 the guide projections contacting the ball at more than 
three points and portions other than the projections 1 0b 
, and 1 0c may be formed as escape. It is desired that the 
gap between the ball outer periphery and a virtual circle 
connecting the tip ends of the projections 10b and 10c 

15 is made small so as to be approximately equal to the 
diameter of the ball. 

[0058] According to this structure, the balls 3 are guid- 
ed by the tip ends of these projections, thus preventing 
meandering motion of the balls 3." 

20 [0059] Furthermore, a lubrication agent such as 
grease in the ball escape hole 1 0 stays in a portion be- 
tween the guide projections 10b and 10c, and accord- 
ingly, resistance caused by the lubrication agent during 
the rolling motion of the balls 3 through the escape holes 

25 10 can be made small, thus the balls 3 being smoothly 
rolled with less obstruction of the lubrication agent. 
[0060] Still furthermore, as shown in Fig. 3(d), a struc- 
ture in which parallel two rows of the ball escape holes 
10, 10 are connected with each other to prevent the balls 

30 3 from clogging due to the presence of the lubrication 
agent. In this arrangement, the connection groove 10d 
acts as lubrication agent stay position so that the lubri- 
cation agent staying in front of the balls does not ob- 
struct the rolling of the balls 3. 

35 [0061 ] The ball escape hole 1 0 is formed so as to pro- 
vide other various shapes in its section such as shown 
in Figs. 3(h), (i) and (j) showing triangular shape, square 
shape and grooved circular shape, respectively. That is, 
in other wards, it will be said that it is desired for the ball 

40 escape hole to have a non-circular section provided with 
a virtual circular section - 1 0A as a rolling member pass- 
ing section for passing the ball 3 as rolling member and 
a lubrication agent staying section 1 0B capable of stor- 
ing the lubrication agent bled out from the virtual circular 

45 section 10A. 

[0062] In the conventional drilling technology, it is im- 
possible to form the ball escape hole having such sec- 
tion as mentioned above and such drilling working can 
be realized by the integral molding method according to 

50 the present invention. 

[0063] Further, in order to make large the rotation ra- 
dius of the ball in the direction changing passage 1 1 , the 
both end portions of the ball escape hole forming portion 
is cut away at the outer peripheral portion of the ball es- 

55 cape hole 1 0 by a predetermined length, and according 
to the ball escape hole forming portion 15 of the above 
structure provided for the side cover 14, the cutout por- 
tion 27 is covered to thereby connect the end portion of 
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the bail escape hole 10 with the end portion of the di- 
rection changing passage 11 . That is, since the balls 3 
can be circulated more smoothly by making possibly 
large the rotation radius of the direction changing-pas- 
sage. it will be not desired to adopt the structure having 
a small curvature. 

[0064] The escape hole outer periphery forming por- 
tion 26 of the side cover 14 is formed with positioning 
projections 28 and the end surfaces of the cutout por- 
tions 27 formed to both the ends of the escape hole 
forming portions 15 of the mold forming member 12 are 
formed with positioning holes 29, which are engaged 
with the projections 28 with each other. According to this 
structure, the ball escape holes 1 0 and the ball direction 
changing passages 11 are surely positioned at their out- 
er peripheral and inner peripheral sides, providing no 
staged portion at the joined portions. Since the connec- 
tion portions between the ball escape holes 10 and the 
direction changing passages 11 are formed as continu- 
ous guide surfaces with no staged portion, the smooth 
circulation of the balls 3 can be ensured. Particularly, as 
shown in Fig. 3(e), it is desired for the ball escape hole 
10 to have an annular tapered projection 10e and de- 
sired for the direction changing passage 11 to have a 
taper received portion 1 1 e which is circumferentially en- 
tirely engaged with the tapered projection 10e as a 
faucet joint engagement. The tapered projection 10e 
and the taper receiving portion 11e are formed at the 
connection portion of the ball escape hole 10 and the 
direction changing passage 11 . According to this struc- 
ture, the ball escape hole 10 and the direction changing 
passage 11 can be substantially completely joined to- 
gether. 

[0065] The retainer 1 7 acts to hold the balls 3 to pre- 
vent the balls 3 from falling off from the movable block 

2 when the guide rail 4 is drawn out from the movable 
block 2, and in the assembling state of the guide rail 4 
and the movable block 2, the retainer 17 is designed in 
its dimension so that a gap is formed between the re- 
tainer 1 7 and the balls 3 so as not to obstruct the rolling 
motion of the balls rolling in the loaded ball passage 8. 
[0066] In the described embodiment, the retainer 17 
is disposed between the upper and lower two rows of 
loaded balls 3 formed to the bilateral leg portions 5, 5 
and includes a first retainer section 30 for holding the 
lower edge portion of the ball 3 in the upper row of balls 

3 and the upper edge portion of the ball 3 in the lower 
row of balls 3, a second retainer section 31 for holding 
the upper edge portion of the ball 3 of the upper row of 
balls 3 and a third retainer section 32 for holding the 
lower edge portion of the ball 3 of the lower row of balls 
3. The upper ball row is held by the first and second 
retainer sections 30 and 31 and the lower ball row is 
held by the first and third retainer sections 30 and 32. 
The portions of the balls 3 are exposed between these 
first to third retainer sections 30, 31 and 32 and contact 
the ball rolling groove 8b on the guide rail side to be 
capable of freely rolling. 



[0067] These retainer sections 30, 31 and 32 are in- 
tegrally connected, at their both ends, with the end sur- 
face cover portion 1 6, and in the. illustrated embodiment, 
the third retainer section 32 is integrally connected with 
s the ball escape hole forming portions 1 5 of the bilateral 
leg portions 5, 5 of the block body 13 through the lower 
surface cover portion 33 covering the lower side surfac- 
es of the leg portions 5, 5. 

[0068] The connection between the ball direction 

10 changing passage 11 and the loaded ball passage 8 is 
done by the manner such that each of the balls 3 is 
scooped gradually at bilateral two points by a tongue 
* piece 34 having a boat shape serving as a guide suitable 
for scooping the ball 3 by invading the loaded area, the 

15 tongue piece 34 being provided at the outer peripheral 
end portion of the direction changing passage of the side 
cover 1 4, thereby smoothly transferring the balls 3 to the 
direction changing passage 11 from the loaded ball pas- 
sage 8. That is, as shown in Fig. 3(f), the tongue piece 

20 34 is provided with a groove 34a having a width gradu- 
ally reduced towards both the end portions, and as 
shown in Fig. 3(g), the ball 3 is supported at two points 
and the loaded ball 3 then rolls apart from the ball rolling 
groove 8b of the guide rail 4. 

25 [0069] Accordingly, the ball 3 circulates to the direc- 
tion changing passage 11 from the non-loaded ball hole 
1 0 through the tapered projection and receiving portions 
10e and 11e, then, to the loaded ball passage 8 in the 
loaded area through the boat shaped tongue piece 34, 

30 to the direction changing passage 11 at the end portion 
of the tongue piece 34 and again to the ball escape hole 
1 0 through the tapered projection and receiving portions 
1 0e and 1 1 e, thus the balls 3 being circulated in a rolling 
state through this circulation route. Thus, the connection 

35 portions of these portions are not formed with no staged 
portion to thereby smoothly perform the circulation of the 
balls 3. 

[0070] According to this structure, in which, as shown 
in Fig. 3(b), the ball escape hole 10 has at least three 

40 point contact structure by providing the guide projec- 
tions 1 0b, 1 0c, the balls 3 roll from the two point contact - 
state in the scooping operation of the boat bottom 
shaped tongue piece 34 to the three point contact struc- 
ture, and an ideal ball rolling route can be established 

45 throughout the entire ball circulation passage, so that 
the balls 3 can be smoothly rolled therealong, and 
hence, generation of noise caused by unbalanced roll- 
ing of the balls 3 can be also minimized. In addition, 
since the idle ball rolling is also reduced, the noise can 

50 be minimized. 

[0071] The movable block 2 of the rolling guide appa- 
ratus according to the present invention of the structure 
described above will be manufactured in the following 
manner. 

55 [0072] A loaded ball rolling groove 8a is preliminarily 
formed to the block body 13, and the block body 13 is 
inserted into the mold 40 to integrally form the rolling 
member escape hole 1 0 to the block body 13 through 
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the insertion molding process. 

[0073] Fig. 6 shows a structure of the mold, which is 
formed with a cavity 41 for forming ball escape hole 
forming portions 15 outside the leg portions 5; 5, a cavity 
42 for forming the retainers 1 7 inside the leg portions 5, 
5 and a cavity 43 for forming the inner peripheral por- 
tions of the direction changing passages 19 at both lon- 
gitudinal ends of the leg portions 5, 5. A stationary mold 
half 44 is provided with a protruded portion 45 to befitted 
to the ball rolling groove 8a to position the same and a 
movable mold half 46 is provided with a pin 47 for form- 
ing the ball escape hole 10. 

[0074] At the time of the insertion molding process, as 
shown in Fig. 6(c), the positioning inside the mold 40 is 
made with reference to the ball rolling groove 8a of the 
block body 13. According to this manner, when the in- 
sertion molding process is performed with reference to 
the ball rolling groove 8a, since the positioning of the 
ball escape hole 10 and the retainer 17 can be done, 
relative positional relationship among the loaded ball 
rolling passage 8, the direction changing passage 11 
and the ball escape hole 1 0 can be accurately estab- 
lished. . . 

[0075] In addition, at the time of the positioning in the 
mold 40 for the block body 1 3, if the positioning is per- 
formed with reference to the ball rolling groove 8a, the 
contact point to the block body 13 is minimally made to 
the ball rolling groove 8a and the other portions of the 
mold 40 are allowed to take non-contact arrangement 
and an accurate working is hence not required to these 
portions of the mold 40, resulting in easy manufacture 
thereof. 

[0076] Furthermore, the inner peripheral portion 1 9 of 
the direction changing passage can be integrally formed 
with the block body 1 3 together with the ball escape hole 
10 through the insertion molding process. 
[0077] The retainer 1 7 can be also integrally formed 
with the block body 1 3 together with the bail escape hole 
formation portion 15 and the end surface covering por- 
tion 16 through the insertion molding process. 
[0078] Thereafter, the direction changing passage 1 1 
can be completed at both the end portions of the loaded 
ball rolling groove 8a by assembling the side covers 1 4. 
[0079] According to the rolling guide apparatus of the 
structure described above, the ball escape hole forming 
portion 15 is integrally formed with the block body 13 as 
the mold forming body 12 through the insertion molding 
process, so that the drilling working for the ball escape 
hole 1 0 can be eliminated, thus making simple the man- 
ufacturing process. 

[0080] Furthermore, since the integral molding can be 
realized through the molding process, any assembling 
process can be eliminated, thus reducing the assem- 
bling, working. 

[0081 ] Still fu rthermore, according to the present em- 
bodiment, the ball escape hole forming portion 15, the 
end surface covering portion 1 6 and the retainer 1 7 are 
integrally formed as the mold forming body 12, thus 



making more simple the manufacturing process. 
[0082] According to the structure for enclosing the 
outer periphery of the block body 13, a tensile stress is 
applied, by the shrinkage of the mold forming body 12, 
5 to the retainer 17, the escape ball forming portion 15 
and the end surface covering portion 16, and hence, the 
ball escape hole forming portion 15 and the retainer 17 
are formed with high degree of straightness. Particular- 
ly, the ball 3 and the respective retainer sections are not 
contacted by the application of the tensile stress to the 
thin retainer sections for the upper side loaded ball and 
the lower side loaded ball, thus realizing smooth circu- 
lation of the balls 3. 

[0083] However, in a case where the retainer 17 is 
formed of a resin material, there is a case of causing a 
shifting in position by temporary lowering of the tensile 
stress by a creeping phenomenon . and for such case, 
the join ing surfaces of the first retainer section 30 of the 
retainer 1 7 and the block body 1 3 are formed with re- 
cesses and protrusions so as to be firmly joined together 
through the engagement of these recesses and protru- 
sions. This engagement structure is composed of an en- 
gaging groove 35 formed to the joining surface of the 
block body 13 so as to extend entirely along the axial 
direction of the block body 13 and an engaging protru- 
sion 36 fitted to the engaging groove 35. This engaging 
protrusion 36 is formed by invading the forming material 
into the groove 35 at the molding time. It will be of course 
noted that substantially the same engagement is real- 
ized to the joining surfaces between the second and 
third retainer sections 31 , 32 and the block body 13. 
[0084] Furthermore, according to the present embod- 
iment, the thickness of the block constituting material 
such as metal constituting the block body 13 at its por- 
tion between the loaded ball rolling groove 8a to the ball 
escape hole 10 which affects on rigidity thereof can be 
made thin so as to provide an elastic property without 
changing the dimension between the ball rolling groove 
8a and the ball escape hole 10, in other wards, with the 
dimension suitable for the smooth direction changing 
operation being maintained, by forming the ball escape 
hole 10 by the resin molded body 12. The thin thickness 
of the block body will be performed by making large the 
thickness of the circular portion as shown with two-dot 
chain line a in Fig. 1 (a) or by performing a linear cutting 
as shown with two-dot chain line b in Fig. 1(a). 
[0085] Accordingly, if an assembling error between 
the guide rail 4 and the movable block 2 (for example, 
misalignment such as assembling error due to an error 
in parallelism between the fixing surface of the guide rail 
4 and the fixing surface of a conveyer table to be fixed 
to the movable block 2) will be caused, such error can 
be absorbed through the flexibility of the thin leg portions 
of the block body 13 and the contact portion between 
the ball 3 and the bail rolling groove 8a is prevented from 
being applied by an excessive force. 
[0086] The ball escape hole may be formed to a struc- 
ture in which half of the baN escape hole 1 0 is integrally 
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formed as shown in Fig. 3(k). In such case, ah effect 
due to the thin thickness of the block body will be ex- 
pected in comparison with the drilling working to the 
metal block though this effect may be small in compar- 
ison with the above embodiment. 
[0087] Fig. 7 represents another embodiment accord- 
ing to the present invention, in which like reference char- 
acters are added to elements or portions corresponding 
to those of the first mentioned embodiment and expla- 
nations thereof are omitted hereunder. 
[0088] In this embodiment, one ball row is formed to 
each of bilateral leg portions 5 of the movable block 2, 
and the balls 3 are held by means of an endless retainer 
50 as shown in Fig. 7(b). 

[0089] The endless retainer 50 is a flexible belt- 
shaped member formed of a resin or like material, and 
a number of ball retaining holes 50a are formed with pre- 
determined space from each other. The ball 3 is held by 
the inner peripheral surface of the respective ball retain- 
ing holes 50a to be freely ro liable and slidable to thereby 
guide the bails along the entire periphery of the ball cir- 
culation passage 7. Spacers 50b, each having a recess 
of spherical crown shape corresponding to an outer 
spherical shape of the ball, are disposed between adja- 
cent ball retaining holes 50a so as to squeeze the ball 
3 from both axial sides of the retainer 50. 
[0090] Since the endless retainer 50 is vibrated during 
the rolling motion of the balls 3, retainer support mem- 
bers 55 to 58 are disposed linearly along the loaded ball 
rolling passage 8 to suppress the vibration thereof, and 
a guide groove 60 is also formed to the ball escape hole 
1 0 for guiding both side edges of the endless retainer 50. 
[0091] In this embodiment of Fig. 7, the ball escape 
hole forming portion 15, the end surface covering por- 
tion 1 6 and the retainer support members 55 to 58 are 
formed integrally as the molded body 12. The contact 
line of the left side ball 3 is inclined downward towards 
the central portion of the guide rail 4 by a predetermined 
angle with respect to the horizontal line H, and the con- 
tact line of the right side ball 3 is inclined upward towards 
the central portion of the guide rail 4 by a predetermined 
angle with respect to the horizontal line H. Thus, these 
contact lines are substantially in parallel to each other. 
In an arrangement of a certain contact angle case, there 
may appear a case wherein each of the retainer support 
members has a portion having insufficient thickness, so 
that a reinforcing member 60 such as metal plate may 
be embedded to such portion as occasion demands. In 
the illustrated embodiment, the reinforcing members 60 
such as metal plates are embedded in the right upper 
retainer support member 56 and the left lower retainer 
support member 57. 

[0092] An upper surface covering portion 51 for cov- 
ering the upper surface of the block body 1 3 and an inner 
peripheral surface covering portion 54 for covering the 
upper surface of the inner periphery of the central re- 
cessed portion 1 3a of the block body 1 3 are provided to 
the block body 13. These covering members 51 and 54 



are formed integrally through the end surface covering 
portion 16 to thereby achieve the reinforcement of the 
block body 13 and the resin portion formed integrally 
with the block body 13. The inner peripheral surfacecov- 
5 ering portions 54 are formed integrally with the left upper . 
retainer support member 55 and the right upper retainer 
support member56. Lower surface covering portions 61 
for covering the lower surfaces of the leg portions 5, 5 
of the block body 13 are also integrally provided to the 

10 block body 1 3 and formed integrally with the left and 
right lower retainer support members 57 and 58. 
[0093] The upper surface of the block body 13 has a 
low level surface portion 52 and a high level surface por- 
tion 53 having a surface level higher than that of the low- 

15 er level surface portion 52, and the high level surface 
portion 53 is formed as a bearing surface formed with a 
bolt hole 54 through which a fixing bolt is inserted for 
clamping, whereby the upper surface covering portion 
51 is covered over the lower level surface portion 52 to 

20 make equal the surface level to that of the high level 
surface portion 53, providing a flat surface of the block 
body 13. In this embodiment, two high level surface por- 
tions 53 are provided in correspondence to the left and 
right leg portions 5, 5 of the block body 13, and three 

25 low level surface portions 52 are provided at an inter- 
mediate portion between the two high level surface por- 
tions 53 and at bilateral both end portions of the block 
body 13, 

[0094] Fig. 8 shows an example of a structure which 

30 utilizes the endless retainer 50 described above. 

[0095] In this example, the levels in arrangements of 
the left and right balls 3 are made different in a manner 
such that one of the ball rows is arranged to the right 
side edge of the upper surface of the guide rail 4 and 

35 the other one of the ball rows is arranged to the inter- 
mediate portion of the left side surface of the guide rail 
4. The block body 1 3 is formed to have substantially an 
L-shape in section having one leg portion 5, and one of 
the ball escape holes 10 is formed to the right side por-. 

40 tion of the upper surface of the horizontal portion 6 of 
the block body 13 and the other one of the ball escape 
holes 10 is formed to the leg portion 5. That is, a cutout 
62 is formed to the right edge portion of the upper sur- 
face of the horizontal portion 6 of the block body 1 3, and 

45 the ball escape hole forming portion, 15 formed of the 
resin material is integrally joined with the cutout 62 and 
the other ball escape hole forming portion 1 5 is integrally 
joined with a cutout 63 formed to the lower surface of 
the leg portion 5 and the comer portion of the left side 

so surface thereof. 

[0096] The left side surface covering portion 64 of the 
leg portion 5 and the left upper retainer support member 
55 disposed to the inner periphery of the leg portion 5 
are formed integrally through the front and rear end sur- 

55 face covering portions 1 6 so as to surround the leg por- 
tion 5. The inner side edge portion of the lower surface 
covering portion 61 for covering the lower surface of the 
leg portion 5 is integrally joined with the retainer support 
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member 57 at the left side ball lower side edge portion. 
The escape ball hole forming portion 15 formed to the 
horizontal portion 6 and the lower surface covering por- 
tion 65 of the horizontal portion 6 are integrally joined 
together through the front and rear end surface covering 5 
portions 16 so as to vertically surround the horizontal 
portion 6. The lowersurface covering portion 65 and the 
ball escape hole forming portion 15 are integrally formed 
through the right side surface covering portion 65 of the 
: block body 13, and the inner side edge portion of the 10 
lower surface covering portion 65 is joined with the re- 
tainer support member 58 for the right lower ball row. 
[0097] As described above, with the structure of the 
block body 1 3 f only the portions necessary for the posi- 
tioning are exposed and portions not required to form is 
with high precision are covered with resin materials, so 
that portions of the block body 1 3 requiring cut. working 
or the like are reduced, thus reducing manufacturing 
cost. 

[0098] Fig. 9 shows a further example of arrangement 20 
of the present invention, in which like reference numer- 
als are added to elements or portions corresponding to 
those of the former examples and explanations thereof 
arc omitted herein. 

[0099] Fig. 9(a) shows a structural example of the lin- 25 
ear motion guide apparatus provided with four rows of 
ball circulation passages 7 as like the above first em- 
bodiment, in which the ball escape hole 10, the inner 
peripheral portion of the direction changing passage 
and the retainer 1 7 are integrally formed. This example 30 
differs from the former one in that the contact angle lines 
to the bilateral upper and lowertwo ball rows are opened 
towards the guide rail 4 with respect to the horizontal 
line. 

[0100] In the illustrated embodiment, one retainer 17 35 
is disposed between each of bilateral upper and lower 
ball rows. . 

[0101] An example shown in Fig. 9(b) has a structure 
in which the left and right leg portions such as shown in 
the embodiment of Fig. 1 are independently separated *o 
and which is utilized for conveying and guiding a table 
66 or the like by using a pair of linear motion guide ap- 
paratus. In this structure, the ball escape hole 10, the 
direction changing passage inner peripheral surface 1 9 
and the retainer 17 are also integrally formed. *s 
[0102] An example shown in Fig. 9(c) has a structure 
in which the left and right leg portions 5 of the linear mo- 
tion guide apparatus such as shown in Fig. 9(b) are in- 
dependently separated. In this structure, the ball escape 
hole 1 0, the direction changing passage inner peripheral 50 
portion 19 and the retainer 1 7 are also integrally formed. 
[0103] An example shown in Fig. 9(d) represents a 
structure of a linear motion guide apparatus provided 
with four ball rows including two rows formed to the up- 
per surface of the guide rail 4 and respective one row 55 
formed to left and right side surfaces thereof, and in this 
arrangement, the ball escape hole 10, the direction 
changing passage inner peripheral portion 19 and the 



retainer 1 7 are integrally formed together. 

[0104] In this example, the bail escape hole forming 

portion 1 5 of the molded body 1 2 is fitted in a lower hole 

67 formed through the block body 13. 

[0105] In such arrangement, however, high precision 

is hot basically required with respect to the lower hole 

67 to be formed to the block body 1 3, thus easily forming 

the same. 

[0106] Fig. 9(g) isan exam pie employing the structure 
of the lower hole 67 to the left and right two ball rows, 
and particularly, in this example, no retainer is provided 
and an engaging portion 68 performing recess-protru- 
sion engagement for preventing the positional shifting 
is formed to the end surface of the block body 13 at the 
direction changing passage inner peripheral portion. 
[0107] Figs. 9(e) and 9(f) show examples of arrange- 
ments of the linear motion guide apparatus in which roll- 
ers 3' are used instead of the balls 3 : and Fig. 9(e) shows 
a linear motion guide apparatus provided with four roller 
rows and Fig. 9(f) shows a linear motion guide appara- 
tus provided with two roller rows. 
[01 08] With respect to the above examples, it is to be 
noted that the present invention is described with refer- 
ence to the linear motion guide apparatus, but it is of 
course applicable to a linear guide rail siidably assem- 
bled with a curved motion guide rail, and as the molded 
body, a die cast product, sintered metal or the like other 
than resin material may be utilized. 
[0109] According to the present invention having the 
structures and functions mentioned hereinbefore, since 
the rolling member escape holes are integrally formed 
with the block body through the molding process, the 
drilling working can be eliminated to thereby easily form 
the structure. 

[0110] . In addition, since the integral structure can be 
provided through the molding process, the assembling 
process can be reduced. 

[0111], The degree of integral formation can be in- 
creased by integrally forming the inner peripheral por- 
tion of the direction changing passage with the ball es- 
cape hole, making easy the assembling process. 
[0112] By integrally forming the rolling member es- 
cape hole, the inner peripheral portion of the direction 
changing passage and the retainer to surround the pe- 
riphery of the block body, the tensile stress is applied, 
by the shrinkage of the molded portions, to the rolling 
member escape hole, the inner peripheral portion of the 
direction changing passage and the retainer, so that the 
degree of straightness of the rolling member escape 
hole and the retainer can be made high, and the gener- 
ation of resonance noise, at the time of rolling member 
circulation, to the respective parts of the guide appara- 
tus by residual tensile stress can be prevented. 
[0113] The low noise frequency due to the rolling 
member circulation can be prevented from causing by 
the increasing of vibration frequency including mass of 
the block body. 

[01 14] Furthermore, the thickness of the block consti- 
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tuting material such as metal constituting the block body Claims 
at its portion between the loaded rolling member rolling 
groove to the rolling member escape hole which affects 1 . 
on rigidity thereof can be made thin so as to provide an 
elastic property without changing the dimension be- 5 
tween the rolling member rolling groove and the rolling 
member escape hole, in otherwards, with the dimension 
suitable for the smooth direction changing operation be* 
ing maintained, by forming the rolling member escape 
hole by the molded resin body. Accordingly, if an assem- 10 
bling error between the guide rail and the movable block 
(for example, misalignment such as assembling error 
due to an error in parallelism between the fixing surface 
of the guide rail and the fixing surface of a conveyer table 
to be fixed to the movable block) be caused, such error *5 
can be absorbed through the flexibility of the thin por- 
tions of the block body and the contact portion between 
the rolling member and the rolling member rolling 
groove is prevented from being applied with an exces- 
sive force. 20 
[0115] The rolling member escape hole is formed so 
as to provide a sectional shape having a rolling member 
passing section along which the rolling members roll 
and a lubrication agent storing section capable of storing 2. 
lubrication agent bled outward from the rolling member 25 
passing section, and according to such structure of the 
rolling member escape hole, since the lubrication agent 
can be retained without obstructing the circulating mo- 3. 
tion of the rolling member, the smooth circulating motion 
thereof can be surely maintained for the long time oper- 30 
ationwith no substantial maintenance. Furthermore, the 
escape hole having such complicated sectional shape 
can be easily formed through the molding process. 4. 
[0116] The positioning of the block body inserted into 
the mold is performed with reference to the rolling mem- 35 
ber rolling groove through the insertion molding proc- 
ess, and accordingly, since the position of the rolling 5. 
member escape hole and the position of the retainer can 
1 be determined with reference to the rolling member roll- 
ing groove, the relative positional relationship among *o 
the loaded rolling member rolling passage, the direction 
changing passage and the escape hole constituting the 
rolling member circulation passage can be exactly de- 
termined. Accordingly, no staged portion is formed to the 
connection portion between the loaded rolling member *s 
rolling passage, the inner peripheral portion of the direc- 
tion changing passage and the rolling member escape 
hole, thus smoothly circulating the rolling members. 
[0117] Furthermore, when the position of the block 
body in the mold is determined, the contacting portion so 
of the mold to the block body is minimally limited to the 
rolling member rolling groove by positioning it with ref- 
erence to the rolling member rolling groove, and the oth- 
er portions of the mold can be maintained with non-con- 
tact state, which requires no precise working, thus easily 55 
performing manufacturing process. 



A rolling guide apparatus in which a movable block 
(2) is supported to be movable along a guide rail 
through a number of rolling members (3), a emula- 
tion passage for guiding circulation of the rolling 
members is formed to the movable block,. said roll- 
ing member circulation passage being composed of 
a loaded rolling member rolling passage (8) in a 
loaded area between loaded rolling member rolling 
grooves (8a, 8b) formed to opposing surfaces of the 
movable block (2) and the guide rail (4) and a non- 
loaded return passage for returning the rolling 
members in the loaded area from one end of the 
loaded rolling member rolling passage (10) to an- 
other one end thereof, wherein said number, of roll- 
ing members are supported by a number of rolling 
member retainer holes (50a) formed to a retainer 
(50) formed of a flexible belt-shaped member and 
said retainer (50) is supported by a retainer support 
member (55 -58) disposed linearly along the loaded 
ball rolling groove of the movable block. 

A rolling guide apparatus according to claim 1, 
wherein said retainer support member (55 - 58) 
serves to also support the rolling members (3). 

A roiling guide apparatus according to claim 2, 
wherein said retainer support member (55 - 58) is 
formed with a jaw portion adapted to support the 
retainer (50) against the loaded ball rolling groof. 

A rolling guide apparatus according to claim 3, 
wherein said the jaw portion has a space smaller 
than a diameter of each of the rolling member (3). 

A rolling guide apparatus in which a movable block 
is supported to be movable along a guide rail 
through a number of roiling members, a circulation 
passage for guiding circulation of the rolling mem- 
bers is formed to the movable block, said rolling 
member circulation passage being composed of a 
loaded rolling member rolling passage in a loaded 
area between loaded rolling member rolling 
grooves formed to opposition surfaces of the mov- 
able block and the guide rail and a non-loaded re- 
turn passage for returning the rolling members in 
the loaded area from one end of the loaded rolling 
member rolling passage to another one end thereof, 
said return passage being composed of a rolling 
member escape hole extending in parallel to said 
loaded rolling member rolling passage and a direc- 
tion changing passage having inner and outer pe- 
ripheral portions connecting both ends of the rolling 
member escape hole to both ends of the loaded roil- 
ing member rolling passage, said rolling guide ap- 
paratus being characterized in that at least one of 
said rolling member escape hole, said inner periph- 
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eral portion of the direction changing passage and 
a retainer extending along the loaded rolling mem- 
ber rolling passage is formed of a molded body and 
said molded body is intergrally formed with a block 
body having high rigidity, wherein said number of 5 
rolling members are supported by a number of roll- 
ing member retainer holes (50a) formed to said re- 
tainer (50) formed of a flexible belt-shaped member 
and said retainer (50) is supported by a retainer 
support member (55-58) disposed linearly along the 10 
loaded ball rolling groove of the movable block. 
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FIG. 3 
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(57) At least a ball escape hole (1 0) of a ball circu- 
lation passage (7) is formed of a molded body (12) and 
the molded body (12) is formed integrally with a block 
body (13) having high rigidity through an insert molding 
process, thereby eliminating a drilling working, possibly 
reducing assembling processes and reducing genera- 
tion of noise. 

It is preferred that the molded body (1 2) is provided 
with an inner peripheral portion of a direction changing 
passage (11) integrally connected with the ball escape 
hole (1 0) and joined with both end surfaces of the block 
body (13). 

Furthermore, it is preferred that the molded body 
(12) is provided with a retainer (17) extending along a 
loaded ball passage (8) and integrally connected, at its 
both ends, with the inner peripheral portion of the direc- 
tion changing passage (11), thereby providing a closed 
sectional shape surrounded by the ball escape hole por- 
tion (10), the direction changing portion (11) and the re^ 
tainer portion (17). 
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